The word computer is difficult to define, at least in the context of this article. 
The word computer is difficult to define, at least in the context of this article. From the old meaning of the word one thinks of a person who does arithmetical calculations. Undoubtedly one of the main uses of computers is to perform vast calculations which would take a man far too long for him to retain any interest in what he was doing. This requires one sort of computer. A different sort would be used in the control of a factory, or a laboratory experiment or of the state of a patient in an intensive care unit. The machine used for these purposes would have to have the capability of reading a set of measuring devices, and from the data received initiate the correct procedure to keep the factory producing, the experiment going or the patient alive. Depending upon the specific purpose of the machine, the amount of arithmetical calculation could be trivial. A computer Another question we set was -'In contrast to man, machines are bad at pattern recognition but good at making measurements. Discuss this statement and its importance in the application of data processing methods'. We aim to encourage our students to assess the various tools carefully, and always with an eye to the job in hand. For example, measuring the intervals between action potentials is best done by a machine,whereas picking out a wave and spike from an EEG record is probably best done by man (unless the events need to be counted for assessing a trend in the record).
The second part of the course involves teaching how to program the LINC-8. We are fortunate in having two LINC-8 computers in the Department of Physiology. Each machine has an 8000, twelvebit word memory. The main reason for Professor Dawson choosing the LINC-8 was that it was designed from the start to be connected directly to the experiment or subject. It was designed to accept electrical signals in any form direct from the laboratory, and it has a variety of rmeans by which to control the progress of the experiment and to interact with the experimenter. Perhaps the most important of these is the oscilloscope display which, besides being able to display text, numbers and static diagrams, can also display dynamic diagrams. A great advantage of the machine is that it was designed around a magnetic tape system which can be used in ordinary unfiltered laboratory air. The writing, assembling, editing and loading ofprograms uses the magnetic tape system, and the speed of this makes teaching programming so much easier than when one has to use punched cards or paper tape. Programming is performed directly on the machine.
The programming course lasts about a week with a set of lectures in the mornings, and the afternoons are devoted to practice in the use of the machines. In the practical sessions the students write programs to display various shapes on the cathode ray tube. This has the great advantage that it is possible to see immediately if the program is producing the desired response, and it is frequently apparent where any mistakes lie. From this practice each student progresses to a problem of his own choosing, and the aim of the project and what has been achieved is written up for the purpose of the examination. During the programming course we present demonstrations of the machines assisting in current research topics, aiming to show as wide a usage as possible. This course is only suitable for a small group of students, and from four years experience it is clear that they should be carefully chosen.
Over the past two years we have introduced the use of one of the machines to second-year students, both science and medical. We I realized at the start that teaching 110 medical students to make photographic records was not a profitable exercise for them or me. It occurred to me, however, that we could use one of our computers to digitize and store the data. The data could then be measured easily by the students with a little assistance from the computer, and the arithmetic of the statistical calculation could be done entirely by the machine.
The students do the experiment on one of themselves in the teaching laboratory which is some distance from where the computer is housed. Their apparatus consists in a cathode ray oscilloscope, an electrical stimulator, a means of tapping the Achilles tendon and a small box with push buttons and switches labelled with store, clear, measure, compute, &c., which controls the computer. Thus every step in the experiment is initiated by the student. They drop the tendon hammer, and a fixed display of the EMG appears on their oscilloscope. This is a copy of the computer's display. They now have the option to clear the display or to store it on magnetic tape. If they choose the latter then the record is labelled uniquely with an experiment number, a trial number and an indication whether the subject's hands was clenched in the Jendrassik manceuvre. When they have stored say 6 test reflexes and 6 controls, they can opt to measure the data. Each record can be displayed by them in turn and by turning two knobs they can adjust horizontal cursors to coincide with the peaks of the reflex EMG. At any time during the measuring they can opt to see what measurements they have made by pressing a button labelled display, when they get two columns of figures displayed on their oscilloscope. When satisfied that they have enough data they can then opt to compute. A numerical display of the sizes of the control and test means then appears on their oscilloscope together with the difference between the means, the standard error, the value of t and the number of degrees of freedom. This is the stage at which the teacher learns whether the statistics lectures have been absorbed. It is noteworthy that the only time the students express surprise is when the statistics appear on the screen almost immediately they have been requested.
Reactions vary on this use of a computer. A rather caustic comment I received from an overseas colleague was that I should be given a prize for using the maximum amount of apparatus to the minimum of effect. However, I find that I can concentrate on teaching neurophysiology, and a little statistics; most important, it is real statistics done on a live problem. The students like the way they can carry an experiment through to completion then and there. In the context of this article, however, the whole medical class should be aware of what a small data processing computer can do. They should now be able to appreciate the use of such a computer in the chemical pathology laboratory or in an intensive care unit. Wherever in medicine many measurements have to be made, much data recorded or many records managed, it seems likely that computers will play a progressively bigger part. When this occurs the doctor will be relieved of work not fit for a man but suitable for a machine, and will be free to apply his unique abilities to considering the significance and value of the measurements, data and records, using them effectively and recognizing their limitations.
We must not expect all medical students to leatn the anatomy and physiology of computers. We should aim to produce an informed body of doctors as willing and able to evaluate the part of computers in medicine as of any other technical aid. The use of computers in information processing is a new development which has occurred in the last quarter of a century and which is beginning to play a part in health care and in medical education. Computing is being introduced into many degree courses, which have hitherto regarded computer usage as the prerogative of the science and engineering faculties. In the medical course, in both the preclinical and clinical years, computer appreciation courses are being provided by interested teachers for interested students. It has become apparent over the past few years that it would be necessary to include in medical training not only the need to show the uses of computers to students but also to provide them with the knowledge and skills of using the computer via its peripheral devices. However, it is not possible to teach effectively the uses of computers in medicine and the contribution they can make to medical practice without having first defined the needs of the target population about to receive such training. From such definitions the aims that the training has to realize can be formulated. There appear to have been few, if any, studies about the needs of medical students in the UK and only one attempt has been made to determine on an international scale the needs of the health care professions in relation to data processing in medicine. In the undergraduate course, there is a similar need for studies of what students need to know about medical computing. From such information it is possible to design the aims of the courses to take them to various levels of competence.
The IFIP study advocated three levels of competency for health personnel in medical computing. During the clinical course a motivated and interested student might be expected to
